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Description 

FIELD OF THE INVENTION 

5 [0001] This. invention relates to a composition for an ink-receiving layer, a recording maleriaK and printed matter 
obtained from the recording material. The composition of the present invention provides an ink-receiving layer excellent 
in light resistance (resistance against chalking and fading by light); printability (ability to fomi a clear image), and water 
resistance. The recording material having the ink-receiving layer withstands not only indoor but outdoor applications. 
. The printed matter of the invention is widely useful as various signs or advertisements displayed not only indoors but 

10 also outdoors. 

BACKGROUND OF THE INVENTION 

. [0002] The recent relaxation of regulations has boosted advertising on the walls of buildings, the bodies of commercial 
»5 vehicles, e.g., trains and buses, and the like. These advertisements have been painted by hand, but a computer-aided 
digital printing technique has recently been applied because of the tendency to reduction of artisans, an explosive 
increase of the amount of advertising, and development of computers. Printing methods in digital printing systems 
include offset printing, Inkjet printing, thermal transfer printing, and electrostatic printing. Where a highly precise print 
is demanded in order to increase the commercial value of an advertisement, recording materials having an ink-receiving 
20 layer are usually used. It is important for the ink-receiving layer, particularly of recording materials used for outdoor 
advertising, to be excellent in printability, water resistance and light resistance. 

|0003] For example, recording materials for ink jet printing generally comprise a substrate, such as film, paper or 
fabric, coated with an ink-receiving layer.to improve ink receptivity of film, prevent feathering on paper or fabric and 
improve color density and water resistance of printed matter. Related art includes methods for obtaining improved 

25 printability in which a composition comprising an inorganic pigment such as silica, kaoline and clay dispersed in a 
water-soluble polymer binder such as polyvinyl alcohol or starch is applied to a substrate to form an ink-receiving layer 
(see J P-A-59- 185690 (The term "JP-A" as used herein means an "unexahnined published Japanese patent applica- 
tion"), JP-A-4-21 9267. JP-A-5-294057). The disadvantage of these methods is insufficient water resistance of the ink- 
receiving layer because of use of a water-soluble polymer as a binder. Moreover, although it is advised to laminate 

30 printed matter with a transparent film for outdoor display, the print undergoes color change or chalking (or dusting) of 
the inorganic pigment due to poor light resistance of the ink-receiving layer. Chalking can result in separation of lam- 
inating film. Therefore, the proposed ink-receiving layer hardly withstands long-term outdoor use. 
[0004] . An ink jet recording materia! having a layer made of an emulsion of a polyurethane resin containing a poly- 
carbonate chain in the molecule thereof is known (see JP-A-10-1811 89). This recording material is also difficult to 

35 apply to outdoor use on account of insufficient light resistance which easily causes discoloration. 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide a composition providing an ink-receiving layer which exhibits 
40 excellent light resistance as well as excellent printability and excellent water resistance and therefore withstands not 
only long-temn indoor used but also long-term outdoor use. 

[0006] Another object of the present invention is to provide a recording material having the Ink-receiving layer formed 
on a substrate, which can provide printed matter withstanding long-term outdoor use. 

[0007] Still another object of the present invention is to provide printed matter which is produced using the recording 
45 material and which withstands long-term outdoor exposure. 

[0008] Other objects and effects of the present invention will be apparent from the following description. 

[0009] To solve the above-described problems relating to outdoor advertising, the inventors of the present invention 

have extensively studied ink-receiving layer compositions, recording materials, and printed matter. As a result, they 

have completed the present invention. 
50 [0010] That is, the above-described objects of the present Invention have been achieved by providing the following 

ink-receiving layers, recording materials and printed matter. 

1) A composition for an ink-receiving layer comprising: 

(A) an aqueous polyurethane resin having a polycarbonate chain; 

(B) at least one pigment selected from the group consisting of silica, alumina, calcium carisonate and clay: and 

at least one of (C) a phenolic antioxidant and (D) a hindered amine ultraviolet absorber. 
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2) The composition according to item 1) above, wherein said pigment (B) is silica. 

3) The composition according to item 1) or 2) above, which further comprises (E) a cationic water-soluble resin. 

4) The composition according to any one of items 1) to 3) above, which further comprises (F) a nonionic water- 
soluble resin. 

5 5) The composition according to item 3) above, wherein said cationic water-soluble resin (E) is (E-1 ) an epichlo- 

rohydrin-polyamide resin. . . . t ■ •. i • 

6) The composition according to item 4) above, wherein said nonionic water-soluble resin (F) is (F-1 ) acetbacetylat- 
ed polyvinyl alcohol. . 

7) The composition according to any one of items 1) to 6) above, wherein said aqueous polyurethane resin (A) 
has an isocyanate component derived from an aliphatic Isocyanate. 

8) A recording material comprising a substrate having thereon an ink-receiving layer, said ink-receiving layer com- 
prising a composition according to any one of items 1) to 7) above. 

9) The recording material according to Item 8) above, which is for use in Inkjet recording. 

10) Printed matter which is obtained by printing an Image on a recording material according to Item 8) or 9) above 
'5 by an ink jet printer = . . \ ■ '■ ■ ' ' 

11) Printed matter according to item 10) above,. further having a transparent film laminated on the printed surface 
of said recording material. ^ , , 



20 
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DETAILED DESCRIPTION OF THE INVENTION 



[0011] The present invention is described in detail below. ^ • 

[001 2] The aqueous polyurethane resin having a polycarbonate chain for use in the present invention as component 
(A) preferably includes a polyurethane resin emulsion, the polyurethane resin contalning'a polycarbonate chain In its 
molecule and preferably having a particle size of 3.0 tim. Such a polyurethane resin emulsion can be prepared by a 
25 known process. For example, a polyol having a polycarbonate chain (hereinafter referred to as a polycarbonate polyol) 
and a diisocyanate are allowed to react in a solvent followed by emulsifying. 

[001 3] Examples of the polycarbonate polyol include those obtained by the reaction between a glycol, such as 1 ,4-bu- 
tanedior 1 ,6-hexanediol or diethylene glycol, and diphenyl carbonate or phosgene. Two or more polycarbonate polyols 
can be used in combination. 

30 [0014] Examples of the diisocyanate include 2,4-tolylene diisocyanate. 2.6-tolylene diisocyanate; m-phenylene di- 
isocyanate, p-phenylene diisocyanate: 4,4;-dlphenylmethane diisocyanate, 2,4'-diphenylmethane diisocyanate, 2;2'- 
diphenylmethane diisocyanate, 3.3*-dimethyl-4,4'-blphenylene diisocyanate, 3,3'-dichloro-4,4'-biphenylerfe diisocy- 
anate. 1 ,5-naphthalene diisocyanate, 1 ,5-tetrahydronaphthalene diisocyanate; tetramethylene diisocyanate, 1,6-h^x- 
amethylene diisocyanate, dodecamethylene diisocyanate, trimethylhexamethylene diisocyanate, 1,3-cyclohexylene 
diisocyanate, 1 ,4-cyclohexylene diisocyanate,. xylylene diisocyanate, tetramethylenexylylene diisocyanate, hydrogen- 
ated xylyiene diisocyanate. lysine diisocyanate, isophorone diisocyanate, 4,4*-dlcyclohexylmethane diisocyanate, and 
3.3'-dimethyl-4,4'-dicyclohexylmethane diisocyanate. These diisocyanate compounds can be used either individually 
or as a combination of two or more thereof. From the standpoint of providing a recording material with excellent light 
resistance, aliphatic diisocyanate compounds are preferred. If desired, polylsocyanate compounds having three or 
more isocyanate groups per molecule can be used in combination in such a proportion that does not impair the effects 
of the present invention. 

[0015] The weight ratio of the polycarbonate polyol to the diisocyanate is preferably 50/50 to 95/5 in view of the 
stability of the resulting aqueous polyurethane resin. 

[0016) The aqueous polyurethane resin as component (A) can be prepared by any process known in the art. It could 

^5 be prepared by mechanically dispersing a polyurethane resin having no hydrophillc groups in an aqueous medium by 
the aid of an externally added emulsifying agent, but the following three processes are recommended. 

Process-1: 

50 [0017] A compound containing active hydrogen, a compound containing a hydrophilic group, and a polylsocyanate 
are allowed to react to prepare a solution or dispersion of a hydrophilic group-containing polyurethane resin in an 
organic solvent, which is mixed with an aqueous solution containing, if necessary, a neutralizing agent. 



Process-2: 



[0018] A compound containing active hydrogen, a compound containing a hydrophilic group, and a polylsocyanate 
are allowed to react to obtain a hydrophilic group-containing and isocyanate-terminated urethane prepolymer. The 
resulting prepolymer is mixed with an aqueous solution containing a neutralizing agent. Alternatively, a neutralizing 
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♦ 

agent has previously been incorporated into the prepolymer, and the prepolymer is mixed with water. The resulting 
aqueous dispersion of the prepolymer is allowed to react with a polyamine. 

Process-3: 

5 

[0019] A compound containing active Hydrogen, a compound containing a hydrophilic group, and a polyisocyanate 
are allowed to react to obtain a hydrophilic group-containing and isocyanate-terminated urethane prepolymer. The 
resulting prepolymer is mixed with an aqueous solution containing a neutralizing agent and a polyamine to prepare an 
aqueous dispersion. Alternatively, a neutralizing agent has previously been incorporated into the prepolymer, and the 
10 resulting prepolymer is mixed with an aqueous solution containing a polyamine to obtain an aqueous dispersion. 

[0020] Part of the polycarbonate polyol can be displaced with other polyols, such as polyether polyols or polyester 
polyols, so long as the physical properties expected of component (A) are not impaired. In this case, the proportion of 
the polycarbonate polyol in the total polyol components is preferably 50% by weight or more, still preferably 70% by 
weight or more, 

IS [0021] The aqueous polyurethane resin (A) having a polycarbonate chain exhibits excellent inhibitory effects on 
chalking of inorganic pigments as compared with other aqueous polyurethane resins prepared from other polyols such 
as polyether polyols or polyester polyols. The aqueous polyurethane resin (A) having a polycarbonate chain also ex- 
hibits excellent water resistance and undergoes little colorchange by light: So long as the physical properties expected 
of component (A) are not impaired, other aqueous polyurethane resins prepared from other polyols, such as polyether 

20 polyols or polyester polyols, may be used in combination with the aqueous polyurethane resin (A). In this case, the 
proportion of the other aqueous polyurethane resins is desirably not more than 50% by weight based on the resinous 
content of the aqueous polyurethane resin (A) having a polycarbonate chain. 

[0022] The aqueous polyurethane resin (A) having a polycarbonate chain preferably has a nonvolatile content (i.e., 
the ratio of a residue after treating at 107**C for 2^ hours to the initial weight) of 5 to 70%, particularly 10 to 60%, by 
25 weight from the standpoint of the particle size arid stability of the polyurethane. 

[0023] A preferred content of component (A) in the composition is 5 to 90%, particularly 10 to 50%, by weight on a 
solid basis from the viewpoint of chalking preventing effects and light resistance of the ink-receiving layer and printability 
of the recording material. 

[0024] Silica, alumina, calcium carbonate and clay, at least one of which is used in the present invention as component 
30 (B). are not limited by their preparation processes. Of these pigments, silica is preferred for its ink absorption, dispers- 
ibility in a binder and ability tp give moderate whiteness to the recording material. 

[0025] A preferred content of component (B) in the composition is 5 to 70%, particularly 30 to 70%, by weight on a 
solid basis from the viewpoint of chalking preventing effect and light resistance of the ink-receiving layer and printability 
of the recording material. 

35 [0026] The phenolic antioxidant for use in the present invention as component (C) is effective in preventing chalking 
of inorganic pigments and improving light resistance. Hindered phenol compounds are particularly preferred for their 
remarkable effects. A preferred content of component (C) in the composition is 0.01 to 5% by weight from the standpoint 
of chalking preventing effect and light resistance of the ink-receiving layer. 

[0027] The phenolic antioxidant (C) Includes monophenolic compounds such as 2,6-di-t-butyl-p-cresol and butyrated 
40 hydroxyanisole: bisphenol compounds such as 2,2'-methylenebis(4-methyl-6-t-butylphenol) and 2,2'-methylenebis 
(4-ethyl-6-t-butylphenol); and polymeric phenol compounds such as tetrakis(methylene-3-(3',5'-di-t-butyl-4'-hydroxy- 
phenyl)propionate)methane. Hindered phenol compounds are preferred of them. 3,9-Bis(1 ,1 -dimethyl-2-(P-(3-t-butyl- 
4-hydroxy-5-methylphenyl)propionyloxy)ethyl)2,4,8,10-tetraoxaspiro(5,5)undecane is a particularly preferred hindered 
phenol antioxidant, which is commercially available as Adekaslab AO-80 from Asahi Denka Kogyo K.K. or as Sumilizer 
45 GA-80 from Sumitomo Chemical Co., Ltd. The hindered phenol antioxidants in the form of emulsion are also useful, 
which are available as Adekastab LX-8Q2 from Asahi Denka Kogyo K.K. or Lacsta r DX-108 from Dainippon .Ink & 
Chemicals, Inc. " ' ' ' 

[0028] The hindered amine ultraviolet (UV) absorber for use in the present invention as component (D) is effective 
in preventing chalking and improving light resistance. A preferred content of component (D) in the composition is 0.01 
5i> to 5% by weight on a solid basis from the standpoint of chalking preventing effect and light resistance of the ink-receiving 
layer and printability of the recording material. 

[0029] The hindered amine UV absorber (D) has a structure represented by the following fomnula: 

55 
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Commercially available hindered amine UV absorbers which are serviceable as comporient (D) include Mark LA-57 
(available from AsahiDenka Kogyo K.]y. Adekastab LA-77 (from Asahi Denka Kogyo), Tinuvin 700; 744, 144 and 622 
(Jranri Ciba-Geigy LtS (from Cbimosa), and Goodrite UV-304 (from B F. Goodrich). An emulsified 

hindered amine UV absorber is available as Lacstar DX-1 04 frpm.Dainippon Ink & Chemicals, Inc. Particularly preferred 

30 of them is Lacstar DX-104 . . .. .. 

[0030] The cationic water-soluble resin which can be used as component (E) includes water-soluble resins having 
a tertiary amine group or a quaternary ammonium base, such as pplyamide resins-, polyimide resins, polyvinyl alcohol, 
polyvinylpyrrolidone, and epichlorohydrin-polyamide resins having these functional groups. Particularly preferred are 
epichlorohydrin-polyamide resins (E-1). 

55 [0031] The epichlorohydrin-polyamide resins (E-1) are usually obtained by the reaction between polyamide- 
polyamine and epichlorohydrin, the polyamide-polyamine being obtained by condensing a polyfunctional polyamine 
(e.g., diethylenetriamine) and a polybasic acid (e.g., adipic acid). The epichlorohydrin-polyamide resins are cationic 
water-soluble resins having a reactive azetidinium ring in the molecule thereof and are commercially available as wet 
strength agents which impart water resistance to printed matter and assist clear color development of printed matter 

40 [0032] A preferred content of the cationic water-solulDle resin (E) in the composition is 1 to 30% by weight on a solid 
basis in view of light resistance of the ink-receiving layer and printability of the recording material. Where the epichlo- 
rohydrin-polyamide resin (E-1) is used, it is unfavorable to use calcium carbonate as component (B) because cateium 
carbonate, being an alkaline pigment, induces gel formation when combined with the epichk>rohydrin-polyamide resin 
(E-1 ) thai is cationic. 

45 [0033] The nonronic water-soluble resin which can be used as component (F) includes polyvinyl alcohol, polyvinylpyr- 
rolidone, methyl cellulose, starch, polypeptide, and high-molecular polyethylene oxide. Polyvinyl alcohol is preferred 
for improvement of printability. Polyvinyl alcohol includes completely saponified one, partially saponified one, and ac- 
etoacetylated one, with acetoacetylated polyvinyl alcohol (F-1) being particularly preferred. 

[0034] The acetoacetylated polyvinyl alcohol (F-1) is obtainable by allowing liquid or gaseous diketene to react on 
so a polyvinyl alcohol resin in solution, powder or solid fomn. It has high reactivity with various crosslinking agents. Incor- 
poration of the acetoacetylated polyvinyl alcohol (F-1 ) brings about improved binding ability for the pigment (B) thereby 
enhancing the effect on chalking prevention. 

[0035] A preferred content of the nonionic water-soluble resin (F) in the composition is 1 to 40% by weight on a solid 
basis from the standpoint of anti-chalking effect and light resistance of the ink-receiving layer and printability of the 
55 recording material. 

[0036] As far as the effects of the present invention are not ruined, the ink-receiving layer composition can contain 
various additives, such as nonionic, cationic or anionic surfactants, dispersants for pigments, and silicone type, fluorine 
type or acetylenediol type leveling agents. These additives are preferably added in an amount of 0.01 to 5% by weight 
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on a solid basis based on the total composition. 

[0037] The composition can further comprise a binder such as acrylic emulsions, synthetic rubber latices, polyvinyl 
alcohol, and polyvinylpyrrolidone. A preferred content of the binder component in the composition is 1 to 30% by weight 

on a solid basis. 

[0038] The composition can further contain a' cationic water-soluble resin having in fixing properties. A preferred 
content of the cationic water-soluble resin in the composttion is 1 to 30% by weight on a solid basis. 
[0039] The composition can further contain a water-soluble solvent, such as alcohols and ketones. A preferred pro- 
portion of the water-soluble solvent in the total solvent of the composition is 0.1 to 20% by weight. 
[0040] The composition can further contain a water-soluble metal salt. A preferred^<;ontent of the water-soluble metal 
salt in the composition is 1 to 10% by weight on a solid basis. ' , • . • 

[0041] The recording material of the present invention is obtained by applying the above-described composition to 
a substrate to form an ink- receiving layer. The recording material has excellent light resistance, undergoing no chalking 
nor discoloration by light, provides a highly precise printed image in offset printing, ink jet printing, thermal transfer 
printing, electrostatic printing, and the like, and exhibits excellent water resistance. It withstands not only indoor but 
also outdoor use for an extended period of time. It is particularly suitable for Ink jet printing to provide a printed Image 
of high quality. 

[0042] The substrate on which the composition is applied mainly includes paper, paperboards and various films. 
Fibrous substrates, such as spun-bonded nonwoven fabric, are also useful. 

[0043] Printed mailer obtained by printing the recording material of .the present invention by offset printing, ink jet 
printing, thermal transfer printing, electrostatic printir)g, etc, can be. used in wide applications such as signs and ad- 
vertisements. 

[0044] The printed matter can be laminated with a transparent film to protect the print against contamination in outdoor 
use and to effectively prevent feathering of the image or fading of the image by light. Since the printed matter of the 
invention undergoes no chalking, the laminating film does not separate even in outdoor use. The transparent film 
includes, but is not limited to, plastic films of polyester polyvinyl chloride, etc. The method of laminating Includes, but 
is not limited to, adhesion with an adhesive or a pressure-sensitive adhesive. 

[0045] The composition of the present invention is prepared by thoroughly mixing the above-described components 
by stirring in an appropriate stirring machine, such as a propeller mixer, a disper or a homogenizer. The composition 
is applied to a substrate, e.g., film, paper or fabric, by coaling, impregnation, transfer and the like method and dried to 
provide a recording material having an ink-receiving layer. For example, a recording material for electrostatic printing 
is prepared by coating an appropriate substrate with the composition by air' knife coatihgyblade coating, roll coating, 
gravure coating, dip coating, size press coating or gate i^oll coating. ' • 

[0046] If desired, an anchorcoat and/or a back coat may be provided on the substrate, and a topcoat may be provided 

on the ink-receiving layer. 

[0047] When printed by offset printing, Inkjet printing, thermal transfer printing, electrostatic printing or a like printing 
technique, the recording material according to the invention fonns an image which does not suffer from chalking and 
is excellent in light resistanice, image sharpness and water resistance. Because of the' chalking resistance and light 
resistance, the recording material of the invention can tind broad applications for not only indoor uses but also outdoor 
uses such as signs and advertisements. 

EXAMPLES 

[0048] The present invention will now be illustrated in greater detail with reference to Examples, but it should be 
understood that the invention is not limited thereto. Unless otherwise noted, all the parts and percents are given by 
weight. 

[0049] Printed maner obtained in Examples and Comparative Examples was evaluated as follows. 
1 ) Feathering resistance: 

[0050] Printed matter was inspected with the naked eye. for ink feathering. Feathering resistance was rated A to D 
according to the following criteria. 

A No feathering 

B Little feathering 

C Slight feathering 

D Feathering 
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2) Color density: 

[0051 ] Color density of prinled matter was observed wilh the naked eye and rated A to D according to the following 
criteria. 

A Very good , « 

B Good .... 

C Slightly poor . ' . . 

D . Poor ; • 

3) Water resistance: 

[0052] Printed matter was soaked in water at room temperature all day long and then inspected with the naked eye 
for color running or fading and the like to rate the image preservability according to the following criteria. 

A Very good 

B Good 

C Slightly poor 

D ... Poor 

4) Chalking resistance: 

[0053] Printed matter laminated or not laminated, was subjected to accelerated light exposure testing in Eye Super 
UV Tester (energy: 90 mW/cm^; eS'C; supplied by Iwasaki Electric Co., Ltd.) for 60 hours and inspected for chalking 
in the following manner. Non-laminated printed matter was examined by rubbing the non-printed area with fingers to 
see whether silica fell off due to chalking, and laminated printed matter was observed with the naked eye to see whether 
the laminating film separated due -to chalking. — ' " - 

5) Discoloration resistance: 

[0054] . Printed matter was subjected to accelerated light exposure testing in Eye Super UV Tester (energy: 90 mW/ 
cm2; e3°C) for 60 hours. Resistance to discoloration was rated A to D according to the following criteria based on the 
discoloration observed on the non-printed area with the naked eye. 

A Very good 

B Good 

C Sljghtly poor 

D Poor 

EXAMPLE 1 

[0055] Aqueous polyurethane resin (A1) having a polycarbonate chain which was prepared by using an aliphatic 
isocyanate (Hydran HW-970, available from Dainippon Ink & Chemicals, Inc.; nonvolatile content: 40%), silica (81) 
(Mizucasil P-78A: available from Mizusawa Industrial Chemicals, Ltd.), a hindered amine UV absorber (D1) (Lacstar 
DX-104, available from Dainippon Ink & Chemicals. Inc.), an epichlorohydrin-polyamide resin (El) (WS535, available 
from Japan PMC Corp.), and acetoacetylated polyvinyl alcohol (F1) (Gohsefimer Z-200, available from The Nippon 
Synthetic Chemical Industry Co., Ltd.) were compounded at a solid weight ratio A1/B1/D1/E1/F1 = 17/50/1/17/17 to 
prepare an ink-receiving layer composition having a solids content of 25% (designated composition Z1). 
[0056] Composition Z1 was applied to a polyester film having been surface-treated to have improved adhesion and 
dried at 120**C for 3 minutes to obtain a recording material Ml having a 30 ^m thick ink-receiving layer. 
[0057] Recording material Ml was printed on a pigment type ink jet printer, supplied by Graphtec Corp., to obtain 
printed matter PI, which was evaluated for (1) image feathering, (2) color density, (3) water resistance, (4) chalking 
resistance after light exposure test^ and (5) discoloration on non-printed area after light exposure test. The results 
obtained are shown in Table 1 below. 

EXAMPLE 2 

[0058] Printed matter PI obtained in Example 1 was laminated with a transparent polyester film to obtain laminated 
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printed matter P2. which was evaluated in th^ <jamo rrs^r^r. 

the same rrianner as ,n Example 1 The results are shown in Table 1 

EXAMPLE 3 ■ • ' 

polyuretharie resin (A2) Which had a polySnm^^ <^^) ^'^'^ an aqoeous 

HW-935, available from Dainippon Ink & S^^icars Inc ZZZr''^'^'' ""'"^ ^" -°cyanate (Hydran 

Phenol antioxidant (CI) (LacsS^r DX-108 av^rblL i n ^ . T'^"' ''^"'"^ ^"'^ ^^P'^'^*"^ vvith a hindered 

are shown in Table 1. ' ^''^"^'"^ ^^'"'PPon '"k & Chennicals. Inc.). The results of evaluation 

EXAMPLE 4 
EXAMPLES 

[0061] The same aqueous polvureihanp rp.cir. /Ai \ ^ 

(D1) as usedin Exar^Jle 1, th^ sle Se ed phl^'no rmS^ T ^"'"^ 

available from Fuji Silysia Chemical. Ltd.). an ep!ch oro^fn 1^^^^^^^^ ""^'^ -n Example 3, silica (B2) (Sylysia 350, 

PMC Corp.). and acetoacetylatedpolyviny alcohoUF2)^^^^^^^^^ ^"^"^"^'^ '^'^"^ ^^P^^ 



EXAMPLE 6 
[0063] 



=»:rrirrsrr"s^— ^^^^ 



EXAMPLE 7 
[0064] 



^rsVrrJS Stcrs^^^^^^^^^^^^ 'o spun-bonded nonwoven fabric of 

weight Of the ink-receiving layer was 50 g/m2 Sn^lfZ, m? ^ ''^""^ ^" '"k receiving layer. The coating 

to Obtain printed matter P7. which was eSatS^Hhe samrmlnr' """T """""^ ^''^'"P'^ ' 

shown in Table 1 . evaluated in the same manner as in Example 1 . The results of evaluation are 

EXAMPLE 8 



so 
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COMPARATIVE EXAMPLE 1 

[0066] Ink-receiving layer composition Z4, recording material M5, and printed matter P9 were obtained and evaluated 
in the same manner as in Example 1 . except for replacing the aqueous polyurelhane resin (A1 ) with an aqueous 
5 polyurethane resin (A3) which contained no polycarbonate chain and was prepared by using an aliphatic isocyanate 
(Hydran HW-930, available from Dainlppon Ink & Chemicals, Inc.; nonvolatile content: 50%). The results of evaluation 

are shown in Table 2 below. 

COMPARATIVE EXAMPLE 2 • , ' 

[0067] Printed matter P9 obtained in Comparative Example 1 was laminated with a transparent' polyester film to 
obtain laminated printed matter P10. which was evaluated in the same manner as in Example 1 . The results are shown 
in Table 2. ; 

IS COMPARATIVE EXAMPLE 3 

[0068] Ink-receiving layer composition Z5, recording material M6, and printed matter P11 were obtained and evalu- 
ated in the same manner as In Example 3, except that component C1 was not used. The results of evaluation are 
shown in Table 2. • ' 

20 ' , ' ' 

COMPARATIVE EXAMPLE 4 

[0069] Printed matter P11 obtained in Comparative Example 3 was laminated with a transparent polyester film to 
obtain laminated printed matter P12. which was evaluated in the same manner as in Example 1 . The results are shown 
25 in Table 2. 

COMPARATIVE EXAMPLE 5 ' j 

[0070] Ink-receiving layer composition 28 was prepared by compounding components Bl. Dl. El and F1 used in 
30 Example 1 at a solid weight ratio of 50/1/25/25 to give a solids content of 25%. Recording material M9 and printed 
matter P15 were obtained and evaluated in the same manner as in Example 1 . except for using the composition Z8. 
The results of evaluation are shown in Table 2. 

COMPARATIVE EXAMPLE 6 

35 

[0071] Ink-receiving layer composition 29, recording material M10 and printed matter P16 vi/ere obtained and eval- 
uated in the same manner as In Example 1 , except for replacing the aqueous polyurethane resin (A1 ) with an aqueous 
polyurethane resin (A4) which contained no polycarbonate chain and was prepared by using an aromatic isocyanate 
(Hydran AP-60LM, available from Dainippon Ink & Chemicals, Inc.; nonvolatile content: 42%). The results of evaluation 
^0 are shown in Table 3 below. 

COMPARATIVE EXAMPLE 7 

[0072] Ink-receiving layer composition 21 0. recording material M11 and printed matter PI 7 were obtained and eval- 
^5 uated in the same manner as in Example 1 , except for replacing the hindered amine tJV absorber (Dl ) with a benzo- 
thazole UV absorber (D2) (Uniguard E-400, available from Dai-ichi Kogyo Seiyaku Co., Ltd.). The results of evaluation 
are shown in Table 3. 

COMPARATIVE EXAMPLE 8 

50 

[0073] Printed matter PI 7 obtained in Comparative Example 7 was laminated with a transparent polyester film to 
obtain laminated printed matter P1 8. which was evaluated in the same manner as in Example 1 . The results arc shown 
in Table 3. 

55 
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TABLE 2 







Comparative Example No. 






1 


2 


3 


4 


5 


Ink-receiving Layer Composition ' 


Z4 


Z4 


25 • ' 


Z5 


Z8 


Recording Material 


M5 


M5 


M6 


M6 


M9 


Printed Matter 


P9 


P10 


P11 


P12 


P15 


Feathering Resistance 


A 


A 


a' 


A 


B 


Color Density • 


A 


A 


A 


A 


D 


Water Resistance 


B 


A 


B 


A 


B 


Chalking 


observed 


observed 


not observed 


not observed 


observed 


Discoloration Resistance 


C 


8 


D 


C 


C 








TABLE 3 














Comparative Example No. 










6 


7 


8 






Ink-receiving Layer Composition 


Z9 


Z10 


Z10 






Recording Material 


M10 


M11 


M11 






Printed Matter 


P16 


P17 


P18 






Feathering Resistance 


A 


A 


A 






Color Density 


A 


A 


A 






Water Resistance 


B 


B 


8 






Chalking 


observed 


not observed 


not observed 






Discoloration Resistance 


D 


D 


C 





[0074] The composition according to the present invention provides an ink-receiving layer which does not suffer from 
chalking by light, exhibits excellent light resistance, and forms a clear and water-resistant image by various printing 
methods, such as offset printing, ink jet printing, thermal transfer printing, and electrostatic printing. The recording 
material having an ink-receiving layer formed of the composition withstands both indoor and outdoor use. The printed 
matter according to the present invention withstands both indoor and outdoor use as signs or advertisements for a 
long period of time. 

[0075] While the invention has been described in detail and with reference to specific examples thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 



Claims 

1 . A composition for an ink-receiving layer comprising: 

(A) an aqueous polyurethane resin having a polycarbonate chain; 

(B) at least one pigment selected from the group consisting of silica, alumina, calcium carbonate and clay; and 
at least one of (C) a phenolic antioxidant and (D) a hindered amine ultraviolet absorber. 

2. The composition according to claim 1 , wherein said pigment (B) is silica. 

3. The composition according to claim 1 , which further comprises (E) a cationic water-soluble resin. 



EP 1 180 436 A1 

4. The composition according to claim 1 . which further comprises (F) a nonionic water-soluble resin. 

5. The composition according to claim 3, wherein said cationic water-soluble resin (E) is (E-1) an epichlorohydrin- 
polyamide resin. 

6. The composition according to claim 4, wherein said nonionic water-soluble resin (F) is (F-1) acetoacetylated pol- 
yvinyl alcohol. 

7. The composition according to claim^ 1 , wherein said aqueous polyurethane resin (A) has an isocyanate component 
derived from an aliphatic isocyanate. 

8. A recording material comprising a substrate having thereon an Ink-receiving layer, said ink-receiving layer com- 
prising a composition according to claim 1 . • - 

9. The recording material according to claim 8, which is for use in ink jet recording. 

10. Printed matter which is-obtalned by printing an image on a recording material according to claim 8 by an ink jet 
. printer. 

11. Printed matter according to claim 10, further having a transparent film laminated on the printed surface of said 
recording material. 
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